INTRODUCTION
Leg 28 of the Deep Sea Drilling Project, December 1972 to February 1973, through the Southern Ocean from Fremantle, Australia, to Christchurch, New Zealand (Figure 1 ), recovered 329 cores at 11 drilling sites, Sites 264-274. Light-microscope techniques were used to study the coccoliths and silicoflagellates in smear slides of 122 samples from these cores. Coccolith zonation, summarized in Figure 2 , is that of and incorporates the Gartnerago obliquum v Zone (Roth, 1973) and the Nephrolithus frequens Zone (Cepek and Hay, 1969) .
OLIGOCENE SILICOFLAGELLATE STRATIGRAPHY
Silicoflagellate biostratigraphy of deep-sea sediment is still in the initial phase of data gathering. This is especially true for the Oligocene because of a paucity of silicoflagellate-bearing strata. Although the applicable taxonomy for silicoflagellates has reached detailed and comprehensive levels (Glezer, 1966; Loeblich et al., 1968; Bachmann, 1970; Ling, 1972; Dumitricà, 1973) , the stratigraphic distribution of taxa through the Oligocene has only recently become known.
Two significant new Oligocene silicoflagellate-bearing sections were cored at Sites 267 and 274 during Leg 28. Two zones and two subzones are present. The numbers assigned to zonal intervals are core and section numbers of samples examined. A core is typically 9.5 meters long; a section is a sixth part of a core, 1.5 meters, both numbered from the top. Where a zone or subzone is represented in samples from two or more core sections, the highest and lowest sections are listed.
The older section at Site 274 is especially thick, and Oligocene silicoflagellates are recognized in the full range of cores examined, Cores 21 to 34 (192-318 m) . Species present throughout the interval include Corbisema apiculata, C. hastata s. ampl., Dictyocha deflandrei, Distephanus crux, and Mesocena apiculata ( Figure  3 ). The common to abundant occurrence of D. deflandrei indicates the Dictyocha deflandrei Zone (Bukry and Foster, 1974) , which is present in Hole 280A south of Tasmania and possibly at the Oamaru section in New Zealand (Mandra et al., 1973) . The upper part of the section at Site 274 is distinguished by the abundant occurrence of Dictyocha frenguellii. This unusual silicoflagellate has previously been reported only from the USSR in strata considered late Eocene or early Oligocene (Glezer, 1966) . No specimens of this species have been reported from the more definitely dated late Eocene or early Oligocene Oamaru section in New Zealand (Mandra et al., 1973) , and study of wellcorrelated Eocene deep-sea samples has shown no specimens of D. frenguellii (Ling, 1972; Bukry and Foster, 1974 Oligocene assemblages at Site 267 are younger than those at 274. The Naviculopsis biapiculata-Naviculopsis regularis group, recorded as N. biapiculata, is predominant in Core 4. There is little species diversity, a feature noted in the late Oligocene of other areas (Bachmann, 1970; Ling, 1972; Dumitricà, 1973; Bukry and Foster, 1974) . The late Oligocene has been indicated by the earliest occurrence and abundance of Rocella gemma. But the samples from Site 267 contain no R. gemma, although the diatom Coscinodiscus vigilans, which in some ways resembles R. gemma, is common (see Plate 4) . It therefore appears that Naviculopsis is more cosmopolitan and provides a better basis for long-range correlation in the late Oligocene as well as in the early Miocene (Martini, 1972; Dumitricà, 1973; Bukry and Foster, 1974 A sharp lithologic contact in Section 4 of Core 2 at 31 meters marks the top of a thick middle Eocene sequence (31-159 m) at this site. Cool-temperate coccolith assemblages are indicated by the abundance of placoliths, the high proportion of Chiasmolithus to Discoaster, the low proportion of rosette-to free-rayed Discoaster specimens, and the paucity of Sphenolithus and Coccolithus formosus (syn. Cyclococcolithina formosa). The rarity of Sphenolithus with respect to Discoaster in this section suggests that, although both genera are most abundant in warm environments, Sphenolithus had lesser tolerance to cooler conditions. This relation might also be inferred from the later extinction pattern of the two genera in the Pliocene; sphenoliths disappeared prior to discoasters during an interval of declining temperature. Counts of 300 specimens of Discoaster and Chiasmolithus in the Nannotetrina quadrata Zone Sample 264A-3-5, 70-71 cm reveals 73 Discoaster and 227 Chiasmolithus; and in Discoaster sublodoensis Zone Sample 264A-4-5, 60-61 cm, 59 Discoaster and 241 Chiasmolithus. Sample 264A-4-5, 60-61 cm is further distinguished through the domination of the assemblage by three species, Chiasmolithus solitus, C. grandis, and Discoaster sublodoensis.
Some diagnostic species in selected samples are listed below. Whereas the coccolith assemblages of Core 4 suggest only a general Oligocene age, silicoflagellate assemblages ( Figure 3 ) suggest a late Oligocene age. The domination of Naviculopsis biapiculata and the diatom Coscinodiscus vigilans in the absence of Dictyocha deflandrei distinguish the assemblages of Core 4 from those of the early Oligocene. Although C. vigilans structurally resembles Rocella gemma, no unquestioned specimens of/?, gemma, a late Oligocene marker species, were observed.
Reticulofenestra umbilica
Core 5 contains enigmatic assemblages of silicoflagellates that have no known correlative. Coccolith assemblages are so etched and restricted in diversity that only a general Oligocene age could be inferred. Two samples from Core 6 (204-210 m), both just above basalt, contain etched, low-diversity coccolith assemblages that are considered late Eocene or early early Oligocene on the basis of the presence of Chiasmolithus expansus, Dictyococcites bisectus, and Reticulofenestra hillae. Other species present include Coccolithus eopelagicus, C. pelagicus, Cyclicargolithus floridanus, Discoaster deflandrei, and Sphenolithus moriformis. The absence of solution-resistant Coccolithus formosus, which is common in low-latitude samples of this age, and its rarity below are further evidence for cool-water deposition at this site.
The oldest samples available are late Eocene coccolith ooze from Sample 267B-10-1 (314-323 m). The common occurrence of Isthmolithus recurvus and the great abundance of the Chiasmolithus species C. altus, C. expansus, and C. oamaruensis indicate cool-water deposition as well as a late Eocene age. Other species present include Coccolithus eopelagicus, C. formosus (trace), C. sp. cf. C. obrutus, C. pelagicus, Dictyococcites bisectus, Reticulofenestra hillae, and R. umbilica. Levin and Joerger (1967) . Discriminating stratigraphically useful taxa from redundant synonyms, described from overgrown (or etched) specimens, is aided by samples such as these wherein a range of overgrowth stages is preserved together Sample 268-17-3, 9-10 cm (381 m) contains a coolwater placolith ooze that has been strongly etched. The occurrence of both Chiasmolithus altus and Dictyococcites bisectus suggests an age no later than Oligocene. The lack of Reticulofenestra hillae or R. umhilica suggests that the sample is younger than early Oligocene.
Site 269 (lat 61°40.57'S, long 140°04.21'E, depth 4285 m)
Site 269 is on the abyssal plain between the mid-ocean ridge and the continental rise north of the Wilkes Land Coast of Antarctica. Samples from Cores 1 to 11 are barren of coccoliths except for a few specimens of nondiagnostic Reticulofenestra sp. occurring in [110] [111] Site 274 is north of the Ross Sea and south of the midocean ridge. Samples from diatom-rich Oligocene Cores 20 to 34 (181-323 m) were examined for coccoliths and silicoflagellates. Coccolith occurrences are limited to Core 21, but silicoflagellates are common throughout the sequence. The silicoflagellate assemblages (Figure 3 ) and diatom assemblages are easily correlative with those at Hole 280A, located north of the mid-ocean ridge south of Tasmania.
The low-diversity coccolith assemblages of Core 21 (192-197 m) 11. Low focus. 12. High focus. 
